Effects of dietary intake of trace metals on tissue contents of sodium and calcium in mice (Mus musculus).
Mice were given either cadmium (Cd), copper (Cu) or zinc (Zn) ad lib, and levels of the metals in the heart, kidneys and liver were measured together with organ contents of sodium (Na) and calcium (Ca). The contents of Cd increased more than 100-fold in all organs, whereas Zn increased by a factor of 2-4. Copper accumulated only in the liver. Cadmium exposure caused the Na and Ca contents in the kidneys to increase by a factor of 2-3, but caused a statistically significant reduction in the Na content of the liver. Cadmium also caused a reduction in the Ca content of the heart. Copper caused a statistically significant doubling of the Na content in the heart, but a significant reduction in the Ca content in this organ. Zinc caused a reduction in the Ca content of the heart. However, the mechanisms behind these effects are not clear. The accumulation of Cd in the kidneys and heart was associated with a gradual change in the Na and Ca levels in these organs, but trace metal accumulation was not associated with any conspicuous changes in the Na or Ca contents in any other organ. Copper was not accumulated in heart, but Cu intake still had marked effects on the Na and Ca contents in this organ. Since the tissue contents of Na and Ca are likely to be physiologically important, these ions may have potential as biomarkers for toxic stress. Since the effects of Cd and Cu differed markedly, the tissue contents of Na and Ca may also be used in a trace metal-specific system of fingerprint biomarkers.